Acetyl-coenzyme A:polysialic acid O-acetyltransferase from K1-positive Escherichia coli. The enzyme responsible for the O-acetyl plus phenotype and for O-acetyl form variation.
The capsular polysaccharide of Escherichia coli K1 is a linear polymer of N-acetylneuraminic acid in alpha-2,8 linkage. Certain substrains of E. coli K1 (designated OAc+) modify the polysaccharide by O-acetylation of the sialic acids. We demonstrate here an acetyl-coenzyme A: polysialosyl O-acetyltransferase activity that is found only in E. coli K1 OAc+ substrains. When form variation between the O-acetyl-positive and -negative states occurred in strain D698:K1, the fluctuations were accompanied by appropriate changes in the expression of enzyme activity. Thus, expression of this enzyme can account for the OAc+ phenotype and for the form variation between OAc+ and OAc-. The enzyme was solubilized in nonionic detergent and freed of endogenous acceptor activity by DEAE-cellulose chromatography, and its general properties were determined. Analysis of the reaction product showed a highly preferential acetylation reaction that was confined to polysialosyl units of greater than 14 residues. Acetyl groups were shown to be transferred to both the 7- and the 9-positions of the sialic acid residues. The partially purified enzyme was stable even after prolonged incubation at 57 degrees C. In contrast, any further purification resulted in loss of activity, even at 4 degrees C. Treatment of the stable enzyme with a polysialic acid-specific endoneuraminidase caused a similar loss of enzyme stability. This effect of the endoneuraminidase could be protected against by the addition of exogenous polysialic acid. This indicates that the partially purified enzyme contains traces of endogenous polysialic acid substrate that are required for the stability of the enzyme. Finally, the enzyme can O-acetylate the polysialic acid chains on the eucaryotic protein neural cell adhesion molecule, suggesting that enzymatic recognition of the substrate requires only the polysialic acid sequence.